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Helical Recorder 
Torquer 
The problem: 
Tape recorders are needed for long-term bulk storage 
in extreme environments such as in spacecraft in 
flight. The operation time of present tape recorders 
is limited by the use of polymer tapes, belts, and many 
moving parts. 
The solution: 
A tape recorder has been designed having a mini-
mum of moving parts and no belts, and using metal-
lic tape.
I-low it's done: 
The tape is wound in a helical shape resembling an 
edge-wound flat spring; its current substrate is beryl-
lium copper. The magnetic coating is of nickel-cobalt 
plated on the broad surfaces of the tape. Completed 
tapes now being used are 0.125 in. across the broad 
surface and less than 0.005 in. thick. 
The helically shaped tape is wound on a drum that 
is directly connected to the armature of a large-
diameter torquer motor. Since the drum and torquer 
are integral, and both ends of the tape are fixed to 
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the drum, all rotation of the system is at constant 
angular velocity, with the tape in constant contact 
with the drum. The direct coupling of the tape to the 
rotating member of the motor eliminates the need 
for drive components such as belts or gears. 
Recording and reproduction are accomplished by 
insertion of the heads into a separation of the coil. 
The heads and tape-separators are mounted on a 
traversing ring such that, as the tape rotates, the 
Archimedes-screw effect causes the ring to track up 
and down, parallel with the drum's axis. Many varia-
tions in basic design are possible. 
Compared to typical spacecraft recorders, the new 
design is expected to perform a given mission with 
40% less weight and 25% less volume, and to have an 
operational life of 5 years. The new recorder may 
interest designers or industrial users of tape recorders.
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Patent status:. 
This invention is owned by NASA, and a patent
application has been filed. Royalty-free, nonexclusive
licenses for its commercial use will be granted by 
NASA. Inquiries concerning license rights should be 
made to NASA, Code GP, Washington, D.C. 20546.
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